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9. BRIEF ABSTRACT (A general description of the innovation which describes its capabiliti es, but does not reved detail s that
would enable dugi cation or imitation of the innovation.)

The Space Network Web Services Interface (SWSI) is a generic, web-based, crossplatform interface for scheduling Tracking & Data
Relay Satellit e (TDRS) services, contralling of ground station equipment, and processng o Flight Dynamics Type-8 vectors. The
Space Network Web Services Interface acts as a user-friendy front-end to the Network Control Center Data System (NCCDS). The
SWS is part of alarger Space Network enhancement project call ed Demand Access Service. The SWSI supports al the services
provided by the NCCDS: Planning and Scheduling, Red-Time, and Improved Interrange Vectors. The SWSI is designed to be
acoes®d from NASA's Integrated Services Network (NISN) Closed or Open IP Operational Networks (IONET). NISN's Open
IONET all ows accessfrom the NASA Science Internet and the pubic Internet, thus all owing cogperation with NASA's university,
enterprise, and inter/intra-agency partners.

SECTION | - DESCRIPTION OF THE PROBLEM OR OBJECTIVE THAT MOTIVATED THE INNOVATION'S
DEVELOPMENT (Enter as appropriate. A - General description of problem/oljedive; B - Key or unique probem
characteristics; C - Prior art, i.e., prior techniques, methods, materials, or devices performing function of the innovation,
or previous means for performing function of software; and D - Disadvantages or limitations of prior art.)

The Network Control Center (NCC) is the scheduling entity for the Space Network (SN). Until now, customers that wished to utili ze
SN services had to purchase hardware and software that cost between $2K - $3K to handle just Planning and Scheduling services.
This does not include the cost needed for hardware and software devel opment for Red-Time and Improved Interrange Vector
services. For some low cost, small science projects and misgons, that cost is a significant portion or their operations budget. In order
make the SN more dtractive to small science projects and missons (weaher ball oons, buoys, etc.), the cost of implementing the SN
services had to be reduced. With the SWSI, the cost is reduced to zero.

One of the most attractive concepts about the Space Network Web Services Interface isits crossplatform nature. By utili zing open-
standard protocals, the SWSI can be integrated into a customer’s Misgon Operations Control Center (MOC) at no cost. These
standards and protocols all ow virtually seamlessintegration into existing gperations. All the hardware and software for the SWSI is
maintained by the Space Network, not the customer. The customer accesses the SWSI remotely via aweb browser. Thisisa
customer focused solution to scheduli ng services from the SN. The SWS offers alow cost alternative to attract new customers.

SECTION Il - TECHNICALLY COMPLETE AND EASILY UNDERSTANDABLE DESCRIPTION OF
INNOVATION DEVELOPED TO SOLVE THE PROBLEM OR MEET THE OBJECTIVE (Enter as appropriate;
existing reports, if avail able, may form a part of the disclosure, and referencethereto can be made to complete this
description: A - Purpose and description of innovation/software; B - identification of component parts or steps, and
explanation of mode of operation of innovation/software preferably referring to drawings, sketches, photographs, graphs,
flow charts, and/or part or ingredient listsill ustrating the amponents; C - Functional operation; D - Alternate
embodiments of the innovation/software; E - Supportive theory; F - Engineaing spedfications; G - Periphera
equipment; and H - Maintenance, reli ability, safety factors.)

To med the objective of ano cost, crossplatform solution to scheduling the Space Network, the ideaof a web-based approach was
born. A web-based approach meant that the solution would be crossplatform compatible, since there ae web browsers avail able for
almost every computer platform (PC, MAC, Unix, andthe like). The web browser provided a reduced hardware dependency for the
customer's MOC. All MOC's use ather PCs, Macs, or Unix workstation or some combination of the three

To further reduce the hardware and software costs of interfacing the SN, we would need a computer system to act athe liaison
between the customer and the Network Control Center. The computer system is call ed the Demand AccessProcesor (DAP). The
DAP is the workhouse behind the SWSI. The DAP provides the network, web, and NCC protocol translation to effect a seamless
interface to the Network Control Center for scheduling SN services. The Network Control Center Data System currently provides a
framework that is a network-based to acocess SN services. However, each customer is responsible for implementing their own urique
interface to the NCCDS based upon the framework provided by the NCCDS. The framework of the SN services on the NCCDS are
acoesed via unique TCP (Transmisgon Control Protocol) socket service ports. The SWSI fill sthe void and provides a user friendy,
ready-to-use interface for the customer.
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The following NCC Messages are used to communicate from the MOC to the NCC.

FPlease select a message to send .

Planning and Scheduling

+ Schedule Coordination Messages

Real-Time

* Ground Control Messages
* Perdormance Data Messanges
+ lser Monitoring Messanes

Improved Interrange Vectors

+ Operations Messages

Upload Command File
| Browse...

send File | Reaetl

NCCDS Status Window |

Last Modified: 12803485 14:05:57

= | |Ready: 1933/005/21:15

Figure 1. SWSl Intro. Webpage

The SWS consists of a series HTML (Hypertext Markup Language) pages that provide an "on-line form" approach to scheduling SN
services. The HTML pages are hosted from a HTTP (Hypertext Transfer Protocol) server (web server) on the Demand Access
Processor. Each page is unique and provides acoessto specific SN services. For example, there ae HTML pages that provide acoess
to Planning and Scheduling, Red-Time, and Improved Interrange Vector services.

Once acustomer has fill ed out and submitted a HTML page pertaining to a specific SN service, the data from the form is verified by a
CGI (Common Gateway Interface) script and packaged as an NCCDS data message. This data message is transmitted via TCP socket
connection to the Client Manager Server running an the DAP. The Client Manager Server manages all the data between the web
browser and the DAP. The Client Manager Server analyzes the data message to determine which SN service on the NCCDS it is
destined. Once the destination is determined, the data message is transmitted via socket connection to the XDR (External Data
Representation) CODEC (encoder/decoder) Server for encoding and transmitting to the NCCDS. The XDR Server packages the data
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in a platform independent manner. The NCCDS expects al data communications between it and aMOC are encoded using XDR.
Once the data has been XDR encoded, it is transmitted via socket connection to a unique TCP service port on the NCCDS.

In most cases, the NCCDS will transmit a response to the data message it just received. In cases where the NCCDS does not provide
aresponse, the DAP provides a response to the customer's web browser. This response data message is received by the XDR CODEC
Server and XDR decoded (thus the name codec). The decoded data message is transmitted to the Client Manager Server which
transmits the response data message back to the customer's web browser. The customer will act accordingly to the response received
from the NCCDS. All data messages related to Planning and Scheduling, Red-Time, and Improved Interrange Vector services
transmitted via the SWSI foll ow the path described in Figure 2.

Demand Access Processor (DAP)

NCCDS

Schedu e Request|

moc2nce Client XDR Schedue Status
Manager CODEC

Reconfiguration

(CGl) P> (server) ] (server) B

A

i

Performance Datd

Acquistion Store

TSW Store

CLOSED IONET

Figure 2. SWSI Architecture

SECTION Il - UNIQUE OR NOVEL FEATURES OF THE INNOVATION AND THE RESULTS OR BENEFITS OF
ITSAPRLICATION (Enter as appropriate: A - Novel or unique features; B - Advantages of innovation/software;

C - Development or new conceptual problems; D - Test data and sourceof error, E - Analysis of capabiliti es; and

F - For software, any re-use or re-engineeaing of existing code, use of shareware, or use of code owned by a non-federal
entity.)

[HTML Pages]

The HTML pages that make up the SWS| are the customer's first encounter with the SN services for TDRS. These pages have been
fined tuned to provide aconsistent "look and fed" acrossmulti ple platforms. To accompli sh this we have incorporated the | atest
Internet standards and technologies such as HTML, Netscape Communication's Javascript language, and Sun Microsystemss Jva
programming language. HTML is used as the basic interface by which the customer interacts with the web browser. Java and
Javascript al ow for custom enhancements to the web browser thus providing a user-friendy mechanism for accessng the HTML
forms. Using Java and Javascript , HTML forms are automatically fill ed in and SN cal culations are made prior to the customer
submitti ng the form. By integrating these threestandard Internet technologies, the SWSI was able to accompli sh the objectives of
creaing user-friendly, crossplatform, low cost interface to scheduling SN services for TDRS.

The Secure Socket Layer (S) Protocol has been integrated into the SWSI. S is an encryption technology employed on web
servers to secure the data transactions between the web browser and the web server. S is a proven technology that is currently
being used by banks, on-line vendors, and trokerage firms for electronic commerce. S all ows the customer to send misson
sensiti ve data securely to the NCC via the SWS.
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Demand Access:
Planning and Scheduling Messages

The following Schedule Coordination Messages, Type 98 can be submitted using this form.
Flease select a message to send

C Schedule Add Reguest (SAR), Class 10
Murnber of Services requested: |E|1 (01 to 16)

C Schedule Delete Request (SDR), Class 11
C Alternate Schedule Add Feqguest (ASAR), Class 21

Murmnber of Services requested: |E|1 (01 to 16)

O Wait List Reguest (WLR), Class 24
C TDRS Scheduling Window (TSW), Class 25
Murnber of TSWs requested: |DE|1 (000 to 388)

C Schedule Result Request (SRR), Class 28
Select |

BACK

Last Modified: 110598 092519

= [Ready: 1999/005/21:26

Figure 3. Planning & Scheduling Webpage
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Schedule Add Request (SAR)

Tnsp edfied e should e Alled with spaces.

Message ID: I':'5'393 04

Support Fla
e TDRS: | TDRS East -]

& MNormal © Premivm

+) Tol - 2355589
Event Start Time: |220052 14000 (+) Talerance: |

YYDDDHHMMES
( ) {-) Tolerance: IDDDDDD
Event Duration: I Prototype Event ID: I
(HHMMSS)

Numbhber of Serices: 01

Service Numhber 1

Alpha char, 2 mumernics

Configuration Code ID: (AN

Service Start Time: HHMMSZS oooooo

—
oo

Service Duration: HHMMSS [
=

Numhber of Parameters

00 if no ch d _
to he Changed: II 10 chatged parat

Parmeters to be Changed in Selected MNAME] =VALUEL
Configuration Code: MAMEn = VALUEn

Clear Fields Send L

El |Ready: 1993/005/21:28
Figure 4. Schedule Add Request Webpage.
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[CGI Script]

The Common Gateway Interface scripts (programs) are the life-line to the Demand AccessProcesor. The CGI scripts act as the
gateway between the web browser and the web server and then to the Client Manager Server. The CGlI scripts are written in the C
programming language. Although CGI scripts do not have to written bein C, the language was chosen for its efficiency and speed as
compared to ather compiled and interpreted languages. The CGlI scripts analyze the data from the HTML pages byte-by-byte to
ensure the information entered fits within the specification of the NCCDS protocols for communicating with the SN.

[Client Manager Server]

The Client Manager Server is a standalone network server that runs on the DAP. The server is a multi-cli ent, multi -threaded,
connection-oriented server written in the C programming language. The server listens for connection requests on a specific TCP
service port. When it heas a connection from the CGI script, it all ows a connection and receives the data message transmitted. The
data message is analyzed to determine which NCCDS service the message is destined. Then, the message is transmitted to the
NCCDS. The NCCDS has the foll owing TCP services avail able: Schedule Request, Schedule Status, Reconfiguration, Performance
Data, Acquisition Storage, and TSW Storage. Each of these services are asdgned a unique TCP service port number. The Client
Manager Server determines which one of these services the data message should be transmitted. The Client Manager Server logs all
incoming and outgoing data messages. This all ows the customer to keep track of important misgon data and also provides a
convenient diagnostic capability.

[XDR CODEC Server]

The XDR CODEC Server is a standal one network server that runs on the DAP. The server is a multi-cli ent, multi-threaded,
connection-oriented server written in the C programming Language. The server listens for connection requests on a specific TCP
service port. When it hears a connection request from the Client Manager Server, it all ows a connection and receives the data
message transmitted. The datais XDR encoded for transmisgon to the NCCDS. Data messages received from the NCCDSin
response to previously transmitted messages are XD R decoded and transmitted back to the Client Manager Server.
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| Message Type: 99
|Message ID: 7457547|Message Class: 01
SUPIDEN: 29999ZZ |User ID: user
'TDRS: tde |Event Start Time: 95047174000
|Deleti|:m Statns: 1 |Delete Explanation: 2CHEDULE DELETED
Last Thpdate: DLOSO9 16:33:17
| Message Type: 91 j Last Thpdate: 010599 16:33:17
|Message ID: T45754T|Message Class: 01
ISUPIDEN: Z9999ZZ (VIC: 4B
|Real or Simulated: 00
| Service Type: 06
LIPD Message 1D: Spare:
7457547 S
TDRS Orientation:
TDRS: TLW A 123456 TE0 A
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| Message Type: 95 T
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Figure 5. Response Webpage
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SECTION IV - SFECULATION REGARDING POTENTIAL COMMERCIAL APALICATIONS AND POINTS OF
CONTACT (Including names of companies producing or using similar products)

Thereis currently a similar product avail able for scheduling SN services for TDRS. The User Planning System (UPS is avail able to
customers to integrate into their MOCs for $20K - $30K. The User Planning System only hand es Planning and Scheduling services

for the SN. It does not provide an interface for Red-Time or Improved Interrange Vector services. Furthermore, the UPSis not cross
platform compatible since it operates only on the specific HP Unix platform. The User Planning System was devel oped by Computer
Sciences Corporation.

Potentially all current and future customers of the Space Network would benefit from the Space Network Web Services Interface .
Customers that would be interested in the SWSI application include, but are not limited to, Hubhle Space Telescope, Shuttle, UARS,
FUSE, Long Duration Balloon Program, GRO, Gravity Probe-B, PORTCOMM, EOS-PM, and LANDSAT.

Points of Contact

SWSI Project

Team Lead: Thomas Sardell a, Code 581, 301-286-7686 thomas.sardell a@gsfc.nasa.gov
Team Member: Edwin Joseph Stevens, Code 566, 301-286-1557, joe.stevens@gsfc.nasa.gov
Demand Access Service Project, http://nmsp.gsfc.nasa.gov/DAS/

Team Lead: Andre Fortin, Code 566, 301-286-7829 andre.fortin@gsfc.nasa.qgov

This form was created by Lynn A. Sanders in MS Word 6.0 from NASA FORM 1679 9




10. ADDITIONAL DOCUMENTATION (Include copies or list below any pertinent documentation which aids in the understanding
or application of the innovation (e.g., articles, contractor reports, engineeing specs, assembly/manufacturing drawings, parts or
ingredients li st, operating manuals, test data, assembly/manufacturing procedures, etc).)

TITLE PAGE DATE
530-ICD-NCCDS/MOC _ALL May 1998
Space Network User’'s Guide 530-SNUG Rev. 7 ALL February 1995
11. DEGREE OF TECHNOLOGICAL SIGNIFICANCE (Which best expresses the degreeof technological significance of this
innovation?) _ Moaodification to Existing Technology _X_ Substantial Advancement inthe Art _ Major Breakthrough
12. STATE OF DEVELOPMENT

_ ConceptOnly _ Design _X_ Prototype _ Modification _ Production Model ~ _ Used in Current Work
13. PATENT STATUS (Prior patent on/or related to this innovation)

Application Filed Application No. Application Date
__Patent Issued Patent No. Issue Date

14. INDICATE THE DATES FOR THE APFROXIMATE TIME PERIOD DURING WHICH THIS INNOVATION WAS
DEVELOPED (i.e., conceived, constructed, tested, etc.) 03/1996 to present

15. PREVIOUS OR CONTEMPLATED PUBLICATION OR PUBLIC DISCLOSURE INCLUDING DATES (Provide & applicable:
A. - Type of pulication or disclosure, e.g., report, conference or seminar, oral presentation; B. - Disclosure by NASA or Contractor/
Grantee and C. - Title, volume no., page no., and dete of pullication.) Presented at the 1998 NASA/GSFC Technology Showcase

16. QUESTIONS FOR SOFTWARE ONLY
(a) Using autsidersto betartest code? _ Yes _X_No If Yes, done under beta-test agreement? _ Yes _ No
(b.) Modifications to this oftware continue by civil servant and/or contractual agreement? X _Yes _ No
(c.) Previously copyrighted? _ Yes _X_No __ Unknown If copyrighted, then by whom?

(d.) Wereprior versionsdistribued? _ Yes _X_No If Yes, suppgy NASA or Contractor contact:

(e.) Containsor is based on code owned by anon-federal entity? _ Yes _X_No __ Unknown
If Yes, hasalicensefor usebeenobtained? ~ Yes _ No __ Unknown

(f.) Hasthelatest version been dstributed without restrictions as to use or disclosure for more than one yea?
__Yes X_No ___Unknown If Yes, date of disclosure:

17. NASA IN-HOUSE DISCLOSURES ONLY
STAGE OF DEVELOPMENT DATE (M/Y) LOCATION IDENTIFY PERSONS OR RECORDS
SUPPORTING FACT 17a-17e

a.  First disclosureto ahers

031998 199GNASA/GSFC Andre Fortin
Technology Showcase

b. First sketch, drawing, logic chart or code 02/1996 NASA/GSFC B12 Andre Fortin
c. First written description 031996 NASA/GSFC B12 Andre Fortin
d. Completion of first model of full size device 061998 NASA/GSFC B12 Andre Fortin
(invention) or beta version (software) C301
e. First succesdul operational test (invention) or 071998 NASA/GSFC B12 Andre Fortin
alpha version (software) C301

f. Contribution of innovators (If jointly devel oped, provide the contribution of each innovator)

g. Indicate any past, present, or contemplated government use of the innovation N/A

18. SIGNATURE(S) OF INNOVATOR(S) DATE(S)

TYPED NAMES AND SIGNATURE (INNOVATOR #1) DATE TYPED NAMES AND SIGNATURE (INNOVATOR#2) [DATE
Edwin Joseph Stevens

TYPED NAMES AND SIGNATURE (INNOVATOR #3) DATE TYPED NAMES AND SIGNATURE (INNOVATOR#4) [DATE
TYPED NAME AND SIGNATURE (Witness #1) DATE TYPE NAMES AND SIGNATURE (Wtness #2) DATE
NASA > TYPED SIGNATURE DATE
APFROVED NAME
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